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1. INTRODUCTION, 


a. The control of malaria has presented one of the most 
important problems cncountered by UsiS., Army Forces operating in 
tropical and subtropical regions. Since a large proportion of the | 
war effort is concentrated in-such territory, proper realization 
of the malaria problem and thorough knowledge of the principles of 
}its control are mandatory for all forces concerned. The control ) 
of malaria is not complex or unduly difficult. Only continuous and’ ~ 
/diligent application of a few basic principles are required to achieve 
satisfactory results. 


b. Malaria is a communicable discase transmitted by mosqui- 
toes belonging to the genus Anopheles. . Control depends fundamen- 
tally on the prevention of bites by anophcline mosquitoes, A variety 
of means may be employed to attain this end. Among the most impor- 
‘tant are the elimination of mosquitdes by destroying their breed- 
fing places and by killing them with insecticides, and the inter- 

| position of barriers which will prevent them from biting troops, 
When complete protection against mosq juitoes is not possible, certain 
/drugs.such as atabrine givon regularly in small doses are highly — 
/valuable to prevent immediate sickness from malaria and thus to 
)maintain the effectiveness of Oe aga chat may become infectcd. 


| Ce The antimosquito. measures: employed to control malaria 
‘are, in general, also applicable to the ‘prevention of other mosquito= 
‘borne diseases such as dengue and filariasis. This point should be 
stressed during vite one and indoctrination of troops in malaria 
control, . : 
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Ae: The prevention of malaria is clearly designated by 


ete 40-205 and. AR 40-210 as a function of command, Commanding of- _ 


ficers are charged.with the responsibility of the enforcement of 
regulations necessary for health within their command and with the ~ 
correction of hazards that. threaten. 4 the health of personnel.of their 
command . sit gal Alerts | A 

ne De. eb 28 ee funetion of medical officers to recommend to 
commanding officers the measures necessary to prevent disocase, ‘ant 9 
to. supervise those control measures that .are undertaken. To dise 


-charge this function properly, medical officers. must have a clear — 


understanding of the principles of malaria control, , 

: ce. AR 100- 80 charges the Comes: of Mn¢ineers with tne’ rate 
ponsibility for sanitary measures necossary. for the control of MOB) 
quitoes, including especially the filling and draining of breeding — 
Olaces. and the ORGS TNE of buildings. : 


ee iy ASG aE commanders in Sho discharec of their res- 


‘ponsibility for malaria Gontrol and to augment the carrying out of 


jdepasouge f control measures in oversea theaters, the Army has created © 
special organization for malaria control in the Medical Depart- 
eck (T/O0 & 3 8-500). Tais organization consists of malaria con- | 


trol units (FA) and malaria survey/units (F383). l:alaria control 
units consist of 11 svecially trained enlisted men who operate. 
under the command of a sanitary engincer They are trained and 


equipoed to organize and supervise large gante mosquito control pro 
grans, Malaria survey units consist of 11 specially trained en- 
listed men and 2 officers of the Sanitary Corps, one an cntom- Be: 
ologist, and the other a parasitologist. They are trained and eq- 
uipped to carry out entomological and pbarasitological wails as: 
they pertain to the control of malaria s ee 


m4 e. ‘To provide for the necessary and all-important internal 
housekeeping malaria control operations, section IV, War.De: arbe | 


ment Circular No, 117, 1945, requires that each company, battery, 


or similar unit will formulatc an antimalaria dctail consisting of © 
a minimum of two cnlisted man, including onc non-commissioned office} 
Such details carry out mosquito control measures in the unit area, 
maintain mosquitoproofing, and continuously insyect the organizaq- 
tion for breaches of malaria discipline. In certain larger units, 
such as corps, divisions, and battalions, the appointment of a 
specially designated malaria control officer has provod advantageous: 
in assisting the Pome Se officer in Garry 10s out his rossonsi~ ; 
bility’ in regard to malaria control. Lae ; 


Ae Thoxo is” pace one goncral_measure of malaria control 
plicable to ull situations and to all individuals, This approach 
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“the individual himself must apply. 


'“ure whenever feasible, 


ably protected: by a bed net, individuals must wear long trousers 


adjunct, but their use in tho heat of the Tropics or under combat 


to malaria prevention is’ best described by the term malaria disci- 
pline,. ilalaria discipline implics the full and willing coopera- 
tion of personnel of all ranks in faithfully and continuously ob- 
serving personal protective measures, Without good malaria disci- 
pline, all other control measures fall short. All control programs 
must begin with and must continuously emphasize this aspect. 


b. Personal protective measures are dcfinced as those that 
hey may be enumerated as follows 


(1) Bed nets. Nats to rrotcct slecping individuals are 
very useful in preventing malaria because anopheline mosquitoes 
usually bite at night and can bite more casily when a man is asleep 
and motionless. To be effective, however, they must be proverly em- 
ployed and properly maintained. The lower edge must be so tucked 
in that no opening is available for mosquitoes to enter. Ovor- 
head frames should be provided for bed and cot nets. These 
should not have sharp points which will catch and tear the netting. 
Nets used in small tents should be suspended from and conform to 
the shape of the interior of the tent. Shelter tent nets should 
not be used over the outside of the tents, but hung inside. Nets 
should be folded up by day. S8cfore the net is entered at night, the 
interior should be snvrayed with insecticide to kill stray mos qui- 
toes. Bed nets may have their cffectiveness increased by improg- 
nation with repellent as mentioned in (3) (b) below, 


(a) It is highly important that nets be available 
for use from the first night spent in malarious areas. There are 
places in the Tropics where a single night of cxpnosure to mosquito 
bites may result in a 20 percent or greater infcction rate among 
the exposed troops. Nets should therefore be carried as items of 
personal cquipment by all personnel procecding to malarious zones 
and should be immediately available upon arrival. Even in the for- 
ward areas it is highly important to utilize this ovrotective meas- 


| (0) Ronair of holes and tears should be prompt 
and completes, Adhesive tape, sewing, or patching may be used to 
repair rents in the netting. ¥requoent inspection should be made 
to insure that nets are proverly used and are maintaincd in good 
condition. 


(2) Protective clothing. Excent when in bed and suite 


and long sleeve shirts buttoned to the neck with sleeves rolled 

down from dusic until dawn. Trouser legs should be encased in log- 
gings or boots. High shoes must be worn, or where availablic, mos- 
quito boots or jungle boots should be employed. Head nets and mos- ~ 
Quito gloves, procurabie from the quartermaster, offer a uscful 
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conditions may be attended with such additional discomfort and im- 
pairment of vision as to make their use naeery unpleasant or even 
undesirable, 

(3) -Chenical repellents, The euartemastor issues 
an exce..lent insect repollent {Qid Stock No. 51-R-265), better than 
any heretofore available, which usually gives good protection for at 
least 2 hours, even under sweating conditions, This agent, supplied 
in 2-ounce bottles, is practically odortess and nongreasy, CNalo einen om 
properly applied, »sroduces no unpleasant effect upon the user, 


ta) Repellent should be carefully apnlicd over 
all exvosed surfaces of the body (czcept the lips and oyes), and to 
clothing where it is stretened tightly over the body, as over the 
shouldcrs, buttocxs, and ankles. Application to the skin should be 
repeated every 2 hours following the initial application at dusk and © 
until the individual retires under a mosquito bar for the night. 


} (bo) Repellents are also useful for the impreg- 
nation of bed nets to keep mosquitocs from biting through if the 
body should accidentally come in contact with the net while sleeping. — 
The netting may be wadded together and repellent thoroughly rubbed # 
into the matcrial by hand, s#ffectiveness will be rotained for sev- 
eral days or longer. A 


(c) Preeautions must be observed in the use of 
revellents to prevent contact with plastics. -Rescllents in current 
use are plastic solvents, and are capable of damaging fountain pens, 
plastic watch crystals, plastic water -bottles, etc. A 


(4) 


Supyressive medication. 


(a) Certain drugs, such as atabrine or quinine, ~ 
taxen regularly in proper doses will prevent sickness from malaria: @ 
even though men aro bitten by infected mosquitocs, ‘These drugs do 
not oreyent the in Bethe Thcy merely postpone illness which ge 
be incapacitating at an inconvenient timc. ilost men who have bee 
infected with Plasmodium vivax will evcntually suffer an attack - 
malaria, usually w within 1 or 2 months, after the suppressive drug is 
Stosped, Drug suppression of malaria is fully discussed in TB MED a 
65, 5 July 1944, : 


ere SARs os) 


| -(b). Use. of. suppressive drugs is a highly valuable ~ 
means of maintaining | the ‘health of men who must operate in malarious ; 
regions where full protection against mosquitoes cannot be given. vi 
When troops become ‘heavily secded with malaria it may be necessary a 
to continue suppressive medication eyen though no further exposure 
to the disease is occurring. Otiorwise, relapses may be so numer~ e 
ous as to interfere with the military effectiveness of the unit. EXx= 
perience during this war has demonstrated conclusively that, when "4 
atabrine is taken regularly, noneffectiveness from malaria can be 
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kept at a satisfactorily Low level, oven under conditions of combat. 


(c) For suppressive medi cation to be effective, 

it is essential that the drug be taken regularly in. the prescribed 
amounts. iien should be carefully indoctrinated in the: orinciples oF 
this approach to malaria control. The drug should be administered 

by roster at mealtime under the supervision of an officcr who must- 
ake certain that the tabdlcots are actually swallowed. Any individuals 
failing to take the drug at tho regular time should be required at © 
subsequent musters to take an extra tablet until the amount missed 
has been made up. also, men on detached duty should be given suf- 
ficient drug for the period they are to be away, with specific diroc- 
Pome. 2 oo. taking ite, tf an appreciable. number of cases of mal- 
aria occur in a unit taking suppressive medication, it is prima facie 
evidence that discipline in taking the drug is poor, and is a reflec- 
tion upon the efficicncy of the command ing officer concerned, 


(a) It ghould be omphasized that the ata OR 


ne the occurronce of symptonis “at. an Lim 
convenicnt time, onscquent Y, mosquito control operations and in- 
dividual protective measures should be pressod vigorously even though 
@ suppressive drug is being takon. If tho risk of infection is suf- 
‘iciently great.to necessitate the use of suppressive treatment, it 
is all the more important to stress precautions against mosquitoes. 


(5) Avoidance of unnecessary, exposure. 

Pomona) In Bond places, a high norcentage of all 
malaria infootion is acquircd while soldiers are visiting unprotected 
towns or villages after dark, Such places should be doclared out of 
bounds, or the usual leave hours should be changed, so that passes 
Tequire the soldicr to return to the protected camp bofore nightfall. 
‘Bencficial results will ‘be obtaincd in venereal disease rates as 
Well as in malaria incidence. When mon are restricted to cemp im 
the cvenings, additional efforts to provide recreation and enter- 


~ 


tainment will be rcquircd, lcst the moralo of the command deteriorate, 


: (b) Swimming and bathing out of doors after sun- 
down should be a areeloaain in areas whore there is risk from malaria- 
perry+ng mosquitocs 


“ane (ec) Showing of motion picturos out of doors con- 
stitutes an a hein nalaria hazard because men are congregated at 

a time when anophclinc mosquitocs are most active. Proverly scereen- 
ed buildings -for motion picture shows should be provided in mal- 
‘arious areas as far as possible. When this is not féasiblo, mos- 
quito control me2sures in and immediately around the unit area should 
be applicd before the usc of an outdoor or unscrecned theater is pere- 
mitted. The site of an open air thoater and a zone at least 50 fect 
Berens. the dashes arca should be cleared of trecs and brush and the 


we 
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f@reass. should be cut.short. The areca should be sprayed with inscc- 
ticide before each performance, particular care being taxen to spray 
funder all benches and scats., The wearing of protective clothing and 
pube.. usc of repellent should be strictly cnforcecd, | 


c. hicans of attainin 


x malaria discipline. - 

} (.) Education. All officers and cnlistcd mon should 
‘be thoroughly si cram a with the facts concerning malaria and 
with measures necessary for its control. Section IV, War Department 
pciroular No. 117, 1945, prescribes that all components of the Arny 
pshall reccive a course covering the various aspects of malaria pre- 
vention, A minimum of four l-hour lectures is dirceted, and Training 
Circular No. 16, 1945, sorves as a guide to such instruction. Addi- 
| tional refresher instruction should be given at frequent intervals 
Pto maintain a high degree of awarcness to the problem, The follow- 
Ping aids to instruction are available: 


Fit 21-10--liilitary Sanitation and First Aid. seed 

TF 8-953--Malaria--Cause and Control. | | ; 

TF 1-3343--lalaria Discipline, ay 

Film Bulletin. No, 200--Malaria Control on Corsica. 

Misecllancous Film No. 1035--Silont Battle 

Graohic Training Aid 8-4--Gravdhic Portfolio on Min laria. 

FS 8-12--Control of Inscet-borne Discascs. 

MTP. 8-2--iiobilization Training Program’ for Medical 
Units of the Army Service Forces. 


(2) Pronaganda, Lectures or warnings repeated too 
frequently bccome wearisomc, and may cventually dofcat the purpose 
pin view. To prevent this, varied use should be made of different 
outlets such as poster contests, posters, movie shorts, radio sie 
Ppcasts, and organizational newspapers, 


(3) Inspection. Thoroughness in the uso of person- 
al vrotective mcasurcs varics directly with the amount of inspection 
earricd out. HErequent visits and inspections should be madé within - 
organizations to impress individuals with the importance Of: trede iw 
compliance and to dctormine where disciplinary action is necessary. 
Full use should be made of military police to insure correct weare . 
ing of the preséribed uniform, that individuals leaving camp at. 
night carry a bottle of rcpollent, that repellent is used at out- 
door evening gathorings, and that out of bounds or restricted zones 
are. not visited. 


(4) Disciplinary action, ~ Commanding officers are 
responsible for complinnec of thcoir troops with local regulations gov- 
erning malaria disciplinc, A>»vropriate disciplinary action should 
be taken against those individuals who disregard orders concerning 
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‘aroteotive clothing, suppressive atabrine, usc of bed nets, or who 
commit other infractions of malaria discipline, | 


4, ENVIRONMENTAL MaASUES APPLICABLE TO FIZED OR SEMIFINS 
INSTALLATIONS « 


Qe General. -invironnental control measures include pro- © 
ecdures such as mosquitoproofing of buildings, draining and filling 
of mosquito breeding vlaces, spraying and larviciding, all of which 

ave their greatest usefulness at permancnt bases and somifizxed in- 
Btallattons, Tacse measures should also be applied in forward posi- 
tions as soon as the military situation permits. From 4-to 6 weeks 
must clapse beforo measures to control mosquito brecding will mat- - 
Crially reduce the hazard of malcria transmission, On the other hand, — 
mosquitoproofing; and cspecially spray killing, of adult mosquitoos: - 
are irmediately effective in this respect. Environmental control 
Heasures for a large basc or-area are most efficimtly carried out 
When coordinatcd in a planned malaria control program supervised by 
ecntralized authority . | 


De Proper Selection of carps . The. selection of a suitable 
camp sitc is an important antimolaria measure, # native villase- dm ee 
Which there are numcrous infected persons is a health hazard to troops 
in a canp within flight distance of the malaria-carrying mosquito, 

So, too, a large brecding place of these mosquitoes, if located with- 
in easy flying distancc.of a camp, is.a menace. The effective ‘flying 
‘range of. malaria mosquitoes rarely execcds a mile in the Trovies but 
is apt to be morc than this in temporate zones, or under exceptimal : 
eonditions of wind or terrain in the Tropics. If the nilitary sit- 
uation pornits, camps should never be located nearer than a mile from | 
malarious villages or important breeding places of nalaria mosquitoes, — 
if this cannot be avoided, it is helpful-to locate the camp to the — ae 
Windward of these places. The importance of a breeding place’ depends. 
‘not on its appearance or altogcther on its size but on the malaria- — 
carrying eapacity of the mosquitocs breeding in it. It is equally 
‘important, where feasible, not to allow natives to live ona military 
‘pesorvation or within a nile of military quarters, for they. will 
Pprovide a resorvoir of infection. If such natives are - -orployed as 
laborers they should not be pormitted on the rescrvation between sun=- — 
opsaie and sunrise. 


ACs Mosquitovroofing or buildings. This is one of ‘the. 


most effective measures in reducing malaria, Not only sleeping’ quar: 
ters but ‘also washrooms, latrines, mess halls,.day rooms, post ex= 
changes, theaters, and all other buildings where personnel may con-. 
gregate indoors during the cvening should bo nosquitoproofed, In so 
doing, ovory effort should bo made to intcrfere with ventilation as 
‘Little as ‘possible. The following mcothods of HOSTILE VODTOOTARS sO 
be utilized: Ae | ae 5 
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(1). Sereening of windows and eae Certain general prin-~ 


ciples should be observed if Fc diaaionaal is to give its full value as 
'an antimalaria measure. | : 

(a) Suitable weather-resistant wire of proper mesh ~~ 
should be used. It is universally desirable, and in some aréas man- 
datory, that the mesh should have at least 18 wires per inch. Where 
wire screening is not available, plastic screening material or even 
cotton bobbinet similar to that found in the standard issue mos- 
to Bats may be used. 


i 


(o) The sereening. should be so applied that break- 
age diring use will be minimal and that the doors will not facilitate 
mosquito passage, .For instance, sereen doors should open outward, 
yand should be on the windward side of a building; if possible. They 
should be strongly constructed so that they will not sag or warp. - 
/ They require springs or other devices so that they will close auto- 
-_: Strips of discarded inner tubing, and weights on pulleys, 
: maxe excellent door olnsere. The placcs where a foot or hand would 
ageing be applied t to open a screen door should be. ».roteeted with 
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a cross strip of wood or metal. Sereen doors should shut against 

strips of wood or metal so’as to block entry of mosquitoes through 

the space between door frase and door. In highly malarious areas it 
Ris desirable to have double screen door barriors with a vestibule 
‘at least 6 feet in length between then, 


| (2). Careful attention must be paid to the closing of all 
*possible avertures not scrcconed, such as cracks and «xnotholes, spaces 
-where floor or wallboards have scparatcd, openings between flooring 
and walls, corner openings where joists comc together, holes where 
“Window shutter prop sticxs extend into a room for casy handling, 
ventilating pipes and shafts, etc. This may be attained by com- 
pletely lining the walls and ccilings with building oaper, hessian 
cloth, or burlap. This is particularly applicable to’ native -type 
buildings constructed of bamboo. Holes may be covered with tin shin- 
gles or picces cut from ordinary tin cans. Window braces can op- | 
crate through slits in piceccs of inner tubing without admitting mos 
f Quitocs. 4 filler for holes, cracks and spaces under corrugated. 
sheet metal roofing, may be made by boiling shredded paper and flour 
into a fairly homogcncous mass and then adding sand and cement to . 
form & plasti¢é which may bdo’ moulded into the holes. This filler is 
somewhat pliablo and will retain its place fairly well, Oakun, . 
Spanish moss, or Similar materials may be used for the sane purpose. 


. (8). Tents can and should be mosquitoproofed. The method 
employed will depend upon the tyne of supplies available, and should 
be adapted to mcct local conditions. liosquitoproofing is most sat= 
isfactorily attained where a wooden frame is costructcd upon which 

’ the standard issue nyramidal tent may be suspended. Plastic or. , 
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cotton bobbinet mesh may be strctched from one brace to another so 
as to form a completo liner. \When available, a strin of hessian 
eloth 1 foot wide should be sewn to the bottom of this liner so that 
it may be tucked benuath the floor boards. -Where tent frames are 
not available, exccllont mosquitoproofing may be obtained by loosely 
Sewing the same material to the edges of the oyramidal ton, allowing 
it to drop down and form an effective liner for the side walls. 

When this method is uscd, mosquito netting should be employed to 
sercén the air vent at the tov. Entrances should be screened with 
two layers of netting suspended from the top, with one layer sewn 

tO the side wall on one side, while the other layer is sewn to the 
side well on the opposite side. The frec edge of each layer should 
be stabilized by weighting the free bottom corner with a stone, 
‘Buiiding vaper is excellent for mosquitoproofing the wooden side walls 
of "wintcrized" tents, Wooden floors can be made insect vroof by 
laying them double, with building’ paper betweon the two layers. 


} (4) Proper routine maintenance of screening is essential, 
with promot and effective repair of rents and tears and discovory 
and blocking of new cracks and knotholes. The importance of these 
apertures for mosquitoes is out of proportion to their phone sia in- 
Significance, Soldiers who occupy hutments and barrecks should be 
taught to make all minor revaive. Strict ees eb of sercenirg 
is essential: It is desirable to ascign an enlisted wan from the 
Unit antimalaria detail as mou tonroofiue eo on hee e Pipa aut a 
With duties to inspect all seru@ning at regular intorvals, making 
such repairs as are within his eapabilities and reporting others to 
prover authoritics. 


. Ms see of adult mosquitoss. One of the most ef- 
fective means of breaking up the cycle of malaria transmis scion is the 
destruction of the apts mosquito. The Army has adopted two agents 
which are the best weapons yet found for this mode of attack, Thoso 
insecticides, 5 percent DDT dissolved in kerosene used as a resid- 
ual spray (Ql Stock 51-1-305), and pyroethrum-DDI solutions as is 
in tho acrosol insecticide dispunsor (Qii Stock §1-I-159), heave « 
‘ferent modes of action, and, to obtain the maximum rosults, thisy 
‘should be used in oon junction with each other. When acrosol dis- 
)penscrs are not available, liquid finished spray (Qi! Stock 511-169) 
me enonsed from flit-cun type snrayers should be used to «kill adult 
mosquito: s inside buildings. In malaria scasons it is essential to 
apoly test aint spray.to all tyoes. of mosquito resting places... Such 
‘spraying should include native villages wi ithin .a.radius of a mile, 
Shelters may include not only barracks, mess halls, day rooms, and 
tents but also latrines, storohouses, stables, culvorts, tree holes, 
Gte., "depending upon the habits of the specics involved, If troops 
‘are operating in hostile areas, local villagers may abandon their 
homes, leaving bchind infective mosquitoes, It is especially in- 
portant to spray such villages as soon as poss 3iblc after.they are 


occupied. a : 
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(1) DDT residual spray. The use of DDT in a 5 percent 
solution in kerosene as a residual spray is fully discussed in 
' TB MED 110, 25 October 1944,. 


: (a) In manymalarious areas, vector mosquitoes . 
will be found resting indoors during daylight hours. In such in- 
stances marked destruction of infected mosquitoes may be achieved 
and the total mosquito population may even be reduced by widespread 
application of DDT residual spray. All mosquito resting places, — 
such as. ceilings, walls, closets, under surfaces of beds, tables, 
chairs, and bed nets should be treated. The spray should be applied 
evenly to the point of wetness with a flit-gun or knapsack sprayer 
in doses up to.200 mgm per square foot (1 quart of 5 percent sol- 
uticn per 250 square feet). Native dwellings in controlled areas, 
cowshneds, day rooms, latrines, mess halis, barracks, and other build- 
ings should be sprayed. Where carefully applied, the residual effect 
persists up to 3 months. Where the item, insecticide, DDT, residual 
‘spray, is not available, a suitable preparation may be obtained by 
dissolving 74 ounces of Larvicide, DDT, powder, dissolving (QM Stock 
No. 51-L-120) in each gallon of kerosene. : 


(b) Where the vector species prefers sylvatic 
resting places, area spraying of vegetation and tree holes may be 
expected to yield similarly good results. Barrier zones may be es- 
tablished around bivouac areas, isolated observation posts, gun em- 
placements, and outdoor gathering places such as open air theaters, 
by spraying vegetation withing a‘radius extending at least 10 yards 


beyond the boundary of the area to be protected. A 5 percent sol- 


ution of DDT should be sprayed at waist height using a power sprayer, 
Knapsack sprayer, or hand sprayer. Application Should be in dosages 
“up to 5 gallons per acre. Under favorable conditions this treatment 


will yield residual effects for from:-several days to a week, 


| 
| 
| 
: 
: 
| 
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| (c) The use of DDT as a residual spray for the 
destruction of mosquito adults is considered to be the most effec- 
ptive application of this agent in malaria. control. Its use in this 
respect should be given high priority. Since DDT does not give an 
immediate knockdown, its use in dwellings where troops are quartered 
Must be supplemented by spraying with the aerosol disynenser or with 
diquid finished spray which have a more rapidly toxic:effect. The 
warning that DDT is not .a panacea in insect control is repeated. 

DDT is only an additional weapon, Its use must be attended by the 
@pplication of all other control measures with continued vigor. 


(2) Aerosol insecticide dispvenser. 


| (a) A handy self-discharging aerosol dispenser, 
Comisonly referred to as a "mosquito bomb"; has proved highly val- 
Mable to troops against adult mosquitoes in malarious areas. The 
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‘item, Insecticide, acrosol, l-pound dispenser (Wi Stock No, 51-I-159), 


is issucd in the form of a small stecl eylindcr under pressure, cdq- 


-uipped with a reloase valve. The acrosol insecticide formula has 


beon altered recently to include. DDT in ordcr to incroaso its ef- 
fectivencss. The new formula consists of 3 percent DDT, 2 percent 
pyrethrum extract (containing 20 percent pyrcthrins), 5 percent cy- 
clohoxanone, 5 percent hydrocarbon oil, and 85 percmt Freon-l2, The 
freon is nontoxic to man and is noninflammable. it is used as an 
expellent to dispense the other ingrodicnts, Dispensers containing 
the new formula may be identified by the label and the olive dmb 
color, in contrast to the black color of those remaining in stock 


which contain pyrcthrum but no DDT. 


(bo) Tho disyonsor is useful for spraying all typos 


of enclosures, such as barracks, billets, tents, bomb shelters, 


trenches, fox holes, jungle shelters, mosquito bars, jungle ham- 
mocks, and gun cmplacoments, as well as aircraft and ships. For- 
ward arees should be supplied with the disyvensers in oreference to. 
rear bases where other mosquito control measures can be employed, 
The insecticide is released in very small particles (aerosol) which 
pervade the atmospherc. In contrast to ordinary sprays, the aerosol 
remains’ suspended in still air for 2.or morc hors, thus giving con= © 
tinucd protection against insects entcring the enclosure for some 
time aftcr the application, in addition to killing those present at 


‘the time of spraying. 


(c) A closed pyramidal tent requires only 10 seconds 
spraying, and 3 seconds cro sufficiont for a pup tent. Four seconds 
spraying is adequate for cach 1,000 cubic fect (10 x 10°x 10). The 
aerosol should be disyvensed only for the time indicated. Wastage 
duc to overdosage is a common crror, To spray a room or hutment, 
the containcr is carricd rapidly about the inclosure while the aero- 
sol is allowed to discharec. No direct hits on the insects shoul d 


/ be attempted, as this wastes insccticide. Althwegh regular use of 
'the DDT-»syrethrum acrosol may gradually build up a toxic residue 


ee ee 


on the walls and objects on which it is deposited, the residual type’ 


| spre ay should be applicd when control by a residual effcct is desired. — 


(3) All spraying operations for residual effect should 
be Barricd out by trained personnel under the direction of a centra- 
‘lized authority. This is uecossary in order to assure proper ap- 
plication of tho soray and repetition of the treatment at vropor. 
intervals. Routine insccticidal spraying within unit arcas, however, 


may be porformed by unit malaria control details, Small cages of 


adult mosquitocs may occasionally be concealod in unit barracks or 
hutments tc cheek the cfficicney of spraying details. 


ec. Control of mosquito brocding. 
(1) Drainage. It is highly important that fixed 
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installations have suitable antimosquito drainago intogratcd with 
the. usual systom of drains designed to: carry the normal: surface water 
runoff. This coordination is particularly necessary in road con- | 
struction. ‘The following rules in sotting up a drainago program are 
standard. ; 


(a) Drainage should bo undertaken carly, during 
the actual construction voriod.. It -is dosirable to have it well in 
hand before the camp or station is occupicd. It is also important 
to avoid blocking an cxisting drainage system by new construction. 


Construction activitics, as far as possible, should be plenned and 


controlled to prevent creation of exccssive new mosquito breeding 
placcs, : 


(bo) No drainage scheme should be undertaken 
without careful preliminary survcying and planning, and, to this end, 
personnel traincd in malaria control should be placed in charee of 
the work. Drainage to control mosquitoes may be accomplished by the 
use. of surface ditches, subsurface drains, vertical drains, pumps,” 
tide gatcs, and other dcvices. In cvery case the aim is to drain an 
area in such a way that, regardless of weather or tide, there will 
be no mosquito brecding. 


(c) Drains should be as fow as will s0c0n aa 
the purpose. iiost drainage requires that levols be run, and that 
well-thought-out olans be made as to the relation of a irate 
systom to cxisting water supplics, to other sanitary improvements , 


-to disposal of sewage, and to the maximun amount of water to be 


carricd in the reinicst scason. In some arcas where the vector 
breeds in sccnage or in slowly running water, opcn ditches may cause 
a.greater malaria nuisance than the arca they drain. 


(d) “Where a satisfactory outlet is not avail 
able, land may sometimes be graded so that surface water accumulates 
in-one or more po ools which can be periodically treated with larvi- 
cides ° 


(oc) Ditech maintonance is a very important item 
for which adequate orovision must be made. 


(2) Filling. It is usually necessary to do a con- 
siderable amount of filling on the site of a new permanent installa- 
tion. Svecial attention should be given to the elimination of Mery” 


'made depressions undor buildings, beside roadways, and in other places 


where carth has bosn borrowed for various purposes. In some areas, 
the most votent vector snecics will be found breeding prolifically 

in such places and in.small collcctions of:water in hoof vrints, road 
mits, shell holes, and bomb craters. Permanent control may be ob- 
tained where filling of such impoundments is possible. Disc. harrows 


-are useful to climinate road ruts and hoof prints, 
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6A LD By keen: clearance. Tho breeding of mosquitoes 
in marginal pools and collections of -flotage in otherwise freely’ 
running streans and canals often-requires considerable attention. 

In such situations, stream margins should be straightened and_ 
¢leaned of vegetation, ilerfinal pools may be filled, or.may be. 
‘drained, by connecting them with the main stream. Surface obstruce 
tions tonding to collect flotage should be removed and frequent ate 
tention should be given to maintain the stream as free from nosquito 
brocding places as possible, | 


(4) Larvicides, Larvicides are substances used to 
Kill mosquito larvac in breeding areas which it is not. feasible to’ 
drain or fill. To be effeetive in controlling mosquito breeding, 
larvicidcs must be reapplied at intervals of from a week to 10 days. 
Diligence in complotely, covering the water surface is required. - | 
Three main groups of. larvieides are available and are discussed below, 

“(a) The use of DDT as a 5 percent solution — 

in oil or as a 10 porcent. dust for larvicidal »ynurposes is described 
am: 2B MED 14,3. izarch 1944, 


} 1. Solutions prepared by dissolving (QM 
Stock No, 51-L-120) in oil nay be applied to water surfaces by hand 
sprayer, knapsack sprayer, powder spraycr, or by merely pouring it 
On the surface. Dosage of 2 quarts (0.2 pound of DDT) ner acre of 
-watcr surface is adcquate in most situations to kill 90 to 100 per- 
cent of larvac. In ordcr‘to'obtain conplete coverage it is often. . 
Se mtarc ous to use cquivalent sanmounts of DDT in more dilute solution. 
(1 or 2 percent). This is particularly truc when spreading prop- 
erties are diminished in the presence of an algal scum or heavy growtl 
of surface vegetation. Under ideal. circumstances larger doses of 
DDT up to 5 pounds pcr acre may give residual effects up to 3 wecks, 
‘This dosage is not recommendod, however, where wind, rain, or other 
inclement circuristances are apt to break up or remove the surface | 
‘Tilm. Dosages of DDT greater than 0.2 pound pep acre may kiil fish 
and be harmful to wild life. 


ag ; &. The DDT dust vroparation (Larvicide, 
‘DDT powdcr, dusting (Qi Stock No. 51-L-122), should be diluted with 
“four to nine parts of any dry dust diluont ae application with a 
hand rotary duster (Duster, insect, hand, rotary blower type, paris 
green or powdcr, 5- to 10-pdund capacity: Engineer Stock No, 41l- 
$115.5-10) at .the rate of 0.1 pounce of DDT per acre, The stock 

dust is 10 percent micronized DDT in talc. ‘hen the dust is dis- 
tributed by handcasting, the stock dust shaild be mixed with 50 
“parts of diluont in order to make it casicr to maintain a rate of 
@distribution of 0.1 pound of DIET pcr acre, A more complete descripe 
tion of dusting mothods is given undcr paris greon in (4) bolow. in 
Bgenorsl, oil solutions are nore satisfactory for routine use than 
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_larvicides: 
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dust preparations. 


(b) Potroleun produets. 


1. Suitable oils such as Diesel oil or | 


fucl oil No. 2, properly applicd, will kill the aquatic stages of 


all specics of mosquitoes and will also destroy sheltcring vogeta- 


ption at the edgos of breeding places. The chicf killing factor is | 
-a toxic action following contact with the tracheal cells of larvac 
and pupas. 7 


2. Kerosene or gasoline may be used as. 


‘larvicides and will give a good kill but tucy form transitory films, 
Barc cxpensive, and may constitute a fire Basard, Occasionally it 
pmay bo desirable to kill larves in a. wGoll by a film of gasoline, 
“which soon evaporates, leaving no taste in the watcr, Leaded gasoline 
-should not be used on drinking wetter. Bae 


3. Waste motor oils are not highly to xic: 
to larvae because they are relatively nonvolcotile. However, they 
may be used cffcoctively when S »ercent DPT is added, ) 


plication of oil cnd@ DDT oil solutions, 
in using oll prepamtions as. 


(c) A 
The following methods may be alate 


1. Sprayers. The knapsack sprayer con- 


_sists of oil container, hand pump, and spray nozzle, and is carricd 


and operated by one man. The ordinary sprayer has a capacity of 
from 5 to 5 gallons and a spraying range of about 25 feet. The 
knapsack sprayer (Sorayer, insect, nap saci type, plunger tyne, 
cylindrical shape, 3-gallon capacity, Bnginecr Stock No. 41- 
7839.400.030) is a practical and ccononical apparatus for applying 
O11 to ditches, small ponds, or other collections of water which can 
be reachcd by the spray. Large power sprayers (Sorayer, insect, 
portable, piston pump type, gasoline engine driven, skid mounted; 
Engincer Stock No. 40-9030.6-3) may bo employed to oil extensive 
areas such as tho borders of lakes, or in some instances, swemps. 
A fog tync of spray is required when DDT oil solution is dispensed, 
utilizing wind currents to distribute the material. Continuous : 
action flit-gun sprayors (YI Stock No, 41-S-4106) are suitable for 
this DULPOSC. 


2- Airplane spraying. for large scale 
area control, specially equipped aircraft may be employed to spray 
oil solutions of DDT.: A> lication at the rate of from 0.2 to 04 
pound of DDT per acre will give good kill of adult mosquitocs in 
addition to the larvicide cffect,. Various types of cdquipment and 
aircraft have been uscd in the ficld, The slipstream of the airplane 
is utilized to break up the spray material into snall-sized particles 
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‘Which can penetrate covering vogetation, Airplane spraying is most — 
useful in battle zones where the military situation precludes s standard 
methous of mosquito control, - is also cdavantagcous for treatnent 
of, large inaceossible areas Soreying operations shaild be carried 
out by specially trained siinta 2 and coordinated ae nalaria control — 
measures on the ground, ‘In agricultural RRO » ossible harn- 
ful effects of VDT on plants and. benoficial Fo nay be im- 
portant and nust be considered. 


> iis 3. Continuous oilers. Continuous oilers 
are uscful nae the oil will, be dispersed by currents, as a streans 
or ditches. It nust be pointed out that econtinuos alae equire 
&.g000 decal of attention, menerally use more oil any wou Te 6B dis- 
pensed for the same. area frem a kmaypsack sprayer, and.often are 
Junreliable. They should net be used unlese other metiods are found: © 
impractical, \shon DDT solutions are omployed, less oil is .required.-— 
Three types ie awed anus oilers are described below: 


(a) Drip oilers consist of a tin or 
Sema. of about. §—-gellon capacity, placed on ae Se strean 
er ditch so that oil will ¢rin on tae water surface, fhe size of 
the hole will govern the snount of of] dropping from the container. 
In homenade contcinors > 2 BSLI‘Rolsé tay bo used with a nail left 
loosely in the hole. It ray Oo necessary to use some string to form 
@ washer around the uail heai. The can should be several feet high- 
er than the strcoon surface, so that oil will spread quickly when 
~drops strike the water. iore refined nodifications of this typé of 
Oiler can be improvised, 


(bo) Submerged oilers are containers 
Rasing two small openings. They are designed so that when sunk to 
the bottom of a stroam or pond their oll. will escape through one 
“Opening and be replaced vy witer which enters through the other, 
“These cans have the Cisadvantage that they arco Gdifficult to adjust: 

so that oil will flow properly, as the oponings are easily clogged. 


Rena (o) O&L solutions of DDT may be opplicd | 
continuously by means of é wolehted submnereod bag of sawdust or 
coconut husks soaked with the solution. «also, balls orcpared by 

mixing two parts of gawlust, onc part of vlaster of »aris and one 

-part of water may be soaked with 5 percent DDT oil solution and drop- | 

sped. into small perm:nent colloctions of wetcr. | : 


4, amounts of oi] ro 
ei. No, 2, from 10 to S50 gallons arco require od ner acre of water sure 
face for conuplote coverage with a uniform, stable oil film. ‘When 5 
mercocnue DDT in oll is uscd, only 1 or 2 quarts per core aro requirede® 

fmathn an ordinary knapsack sprayer, one Imborcr can oil about 2 or 3 | 
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aeres of brocding area per day if the terrain is not difficult. It 
is usually neccssiry to sproad oil once a week, ae 


: 6. Precautions in usine DDT. DDT: in 64% 
solution is absorbed through the skin and may cause toxic effects, 
Occasional contact with oil solutions is apparently not harmful, but 
repeated or nrolonged cxposure should be avoided. Clothing contan- 
inated with DDT solutions should be removed as soon as possible and 
the skin bathed with soap and water. Sprayers Should. be checked 
frequently to prevent leakage. DDT is poisonous if ingested and con- 
secucntly must nover be stored with foodstuffs. 


| (4d) Paris green. Paris green (an aceto- 
arsenite of copper) properly applied is.a highly effective ano- 
pheline larvicide. although the specific gravity of paris green is 
greatcr than that of water, it usually roemeins on the surface for 
at least several hours. The Longer it floats the better it is as 
an anophicline larvicide. -The usefulness of paris grecon depends on 
the fact that it kills larvae when ingested. .It is particularly ef- 
fective against anopheles larvae, which feed at the surface. It is 
less cffoctive against Aodes and Sore Culex larvae, which feed only 
part of the time at tho surfaeso, as ordinarily used for mosquito 
control, it is harmlcss to man, animals, fishes, and aquatic vege- 
tation. It is frequently the Larvicide of wHolcé for the treatnent 
of rice ficlds where oil solutions Might injure the plants, 


1, Dust dilutions of varis 
tures are prepared with diluents such as powdered soapstone, slaked 
line, or road dust. The dilucnt must be well nixcd with paris green, 
the required dilution varying from 5 to 10 percent by volume for 
hand-operatcd blowers (Duster, insect, hand, rotary blower tyoe, 
paris green or powder, 5- to 10-pound capacity; Engineer Stock No, , 
41- sr emia and from 1 to 2 percent for handcasting, ‘When dusted 
from airplane 25 percent nixtures are usually employed. 


-reen. Dust mixes ~- 


re 


2. ilethod of dust distribution. Paris gree 


mixtures can be applicd to ponds, lakes, and larger streans with 
rotary dust blowers by putting the dust into the air from the wind- 
ward side so that it will form a cloud and be carried out over: the 
water. For large bodics of. watoar, a BL OSY setting dust cloud car- 
yyred along by a light wing will ¢ atv °t best, results. Paris greon is 
heavier anc falls faster than its ieata. fa g00d working rule is 
tO assune that Larvicidal quantitios of -paris green will be carried 
Onhiy half th aes traversed by the visible cloud... Generally, 
the best results will be obtained on a sunny day after the dew has 
cvaporeted from the vegetation. “In the case of snall bodies of 
water where vegetation is heavy or where ditchos and ee are too 
narrow to be dusted by the cloud nothod, handfuls of du nixture 
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should be thrown directly on or into the vegctation or onto the 
surface of the water. sirplanes may be uscd to apply thc dust over 
large areas such as extensive swanps. sirplane dusting should be 
done in the carly morning or late afternoon whon winds are low and 
“when convection currents over the water are least troubles SOZ1Ce 


: So, gnount of larvicide roegquircd, The 
‘aniount of larvicide required to treat an area of given size will 
vary according to the anecunt of vogetation ores ee erooter quanti- 
ties b@ing uscd where grage, reeds, or other gzlants are present. 
From 1 to 3 pounds of paria green are gonoreally eabae por acre OF 
water surface, JUncer AVORRE conditions paris green should be ap-— 
plied at intcrvals of from 6 to 7 days. One man can usually pre- 
pare and Spread paris green "hiotares ae 2 bout 1g miles of bank in 
1 day, depending on abet conditions 


| 4, Dustloss application of paris green. 
When the nropatation or transportation of dust diluents is not feas-~ 
ible, an alternate method of application may be employed, Paris 
@reen nay be mixed with wet gand or small pobblos and distributed 
by hand. Or, a stock suspension may be prepared from the following 
materials: Keroscne oll--1 pint, paris ereen--$ pint, cgg albumen 
(ary powdered), 4 tcaspoonful. If nowdered egg aibumen is not avail- 
able, an alburien solution can be prepared by using from four to six 
egg whites in a pint of water, Usc one-fourth of a pint of this 
solution to 1 pint of kerosene. ‘The egg albumen is not absolutely 
essential but it tends to nake the paris grocn more evenly distributed 
in the final spray. To preoare the final spray, 25. ce of ‘stock suse 
Pension is mixed with 5 quarts-of water in a knapsack sprayer. The 
labor of transportation is reduced if the mixing is done.at the breed- 
ing place to be sprayed. Frequcnt agitation is required to keep the 
spray well mixed while it is being applied from the sprayer. 


head ‘(e) Gare of cquipment. Equionent for spreading 
“Oil, DDT, or varis green larvicides requires careful naintenance. 

it should be overhauled and thoroughly cleaned at frequent intervals. 
’Pull sots of replacement parts should be stocked. 


| (5) Miscellaneous measures to deal with breedi 
anes (a) In some areas, streanbrecding anopholine vectors nay 

6 controlled by perirxcdically sluicing the strear. «= snall dan is 
built to impound water which can be suddenly released to flush away 
the larvae. 


(bo) Where irrigation water in rice fields or canals is a 
source of breeding, effective nosquito control is sonetimes possible 
by interrupting the supply of water so thet the ficlds become just 
dry cnough each weck.to rqniove the surface film of moisture without 
arying the roots of the plants. In Sneha however, all wet cul- 
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“tivation such as sugor cane or rice within 2 viles of any fixed . i! 
wimy installation is undesirable and should be olininated, Me feasible, 

(c) Periodic fluctustion of Rone level in nonds and q 
reservoirs is sorictincs very effective in controlling mos qui to breed 
4né by. preventing growth of shoro line vegetation favorable to the 
larvac, : 


| (a2) In sono aroas routine attention must be paid to arti-_ 
ficial breeding places such as‘wolls, cistorns, roof gutters, and 

various types of houschold water containers, tin cons, and coconut 

shells. These may be serecned, enptied, ciled, or destroycd, as | 
indicated, In wells and in pools wi thout much vegetation, some 9) 
help in larval control may be had by usiag larva-cating fishes, such ~ 
as Ganbusia affinis. © | | ae 


Se aNTOL.LARL. SUPPLIES, The procurement and distribution 
of antinalaria supplics care of the utmost importance in cstablish- 
ang early offective nalarif control,: Commanding officers of alk ("0 3] 
echelons in nalarious areas must pay the strictest regard to these ' 
items in all logistical consideretions,. Pearagreph 7, Section IV, a 
War Departiicnit, Circular No. 117, 1945, snecifically directs that ae! 
antinalaria supdiios will be given highest prioritics of movement ~— 3 
to, and especially within, malarious theaters. «llovances of anti= ~ © 
malaria supplics for various goographical areas are published in we 
4SF Catalog Qi 4, January 1945. ie 


6. i.L.RL CONTROL UNDER CULiB..T CONDITIONS. 


Oe oneral. «4S in all other aspects of field operations, 
discinvline is the mainstay of malaria control under combat conditions. 
Without malaria discipline in the fiold of corbat, fighting forees 
can be and have been dociiiated by malaria in a month. The nalaria ii 
rate of an organization is a good index of the officicncy of its cor 
mand. Malaria control is never automatic. It requires unrenitting 
attention to detail. In ficld operations, troops smst be indoctrin- 
ated to the point where porsonal yrotective moasures cre a eae 
of unthinking habit, for at sich timcs more than any other a man's be 
health beconcs his own responsibility. Sickness of an individual ¥ 
not only impairs fighting cfficicney of tho unit, but also is a | 
handicap to survival of that individual when in contact with the 
enemy. The following mceusures must receive the strictest attention. 


6b. Selection of canp sites Tho fact tient the oneriy 


must be dcalt with at the point where cant not is midc is fully roce 
ognized, but where troops are on the’ march every offort must be made 
to select sitcs for bivouae as outlined in paragraph 4 b. 


c. Protcctive clothing, Troops rust avail thenselves of 
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the full protection provided by the pro sseribed uniform regulations, 
Heat, rain, and other environnental circumstanees rust not be allowed 
to interfere with full employment of this essential protective mea- 
sure, | 

; 


d. Rovxcllents. Commanding officers should procure and 
issue repellents to their troops in the required anounts, Every 
effort nust be made to insure its faithful utilization on the part 
Of combat forces. . The use of protective clothing and repellents 


is the Scynoto of malaria prevention undér field conditions, 


Ge Neots. The difficulty in transporting bed nets or jungle 
hanrioeks under ope operational circunstances is recoznized. These pro- 
tective aids, however, should be constantly available for issue to 
troovs when the tactical situation pemits, cspecially in rest areas 
bohind the front lincs. The use of head nets and nosquito gloves 
is a helpful adjunct to nelaria prevention when circumstances pernit 
their employricnt. Used in conjunction with proper clothing, they : 
afford protection for mon who must sleep in forward areas without bed - 
nots or junglc hammocks, @ 


f. Suppressive drugs. When prescribed by appropriate 
authority, suppressive medication should be given by roster under 
the supervision of an officGr wherever possible. If this is not : 
practicable in forward aroas, troops should be supvlied with suffic» 
ient drug for sclf-medication during the pertod of action, and given 
explicit directions for taking it. If the drug is reqularly taken, 4g 
“sickness fron malaria will be prevented and cGonbat effectiveness White 
‘be naintained even in highly nalarious areas, 


By order of the Chief Surgeon: 
KUM oa 
H. W. DOAN, 4 


Coloricol, Medical Corps, 
Executive Officer, 
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